Abstract : We investigated the clinical significance of serum anti-CagA antibody in peptic ulcer patients infected with Helicobacter pylori and assessed its association with histologic changes in gastric mucosa. The subjects were 62 Japanese patients with H. pylori infection and endoscopically diagnosed peptic ulcers (24 men and 19 women with gastric ulcers and 14 men and 5 women with duodenal ulcers). Serum samples were assayed for the presence of antibodies to CagA with an enzyme-linked immunosorbent assay procedure.
expressing CagA stimulates IL-8 production via gastric epithelial cells in vitro, and neutrophil cells induced by H. pylori injure the gastric mucosa4~. On the other hand, serum titers of an antibody against the 128 kd protein are significantly higher in patients with gastric cancer5~. In a series of Western blotting tests conducted in Japan, high percentages of patients with H. pylori were seropositive for anti-CagA antibody regardless of whether they had peptic ulcers6~. In a series of patients from a North American population, neither peptic ulcers nor asymptomatic H. pylori gastritis were correlated with serum anti-CagA antibodies'. In Japan, patients with gastric ulcers outnumber those with duodenal ulcers. Mucosal atrophy of the gastric corpus may be more severe in Japanese patients than in Western patients because of the high prevalence of H. pylori infection. In the present study, we investigated the clinical significance of anti-CagA antibodies in peptic ulcer patients infected with H. pylori and assessed the association of anti-CagA antibody with histologic changes in gastric mucosa. 
Endoscopies and Histologic examinations
Gastroduodenal examinations were performed with a gastroduodenoscope (Q20, Q30, Q200, or Q240, Olympus; Tokyo, Japan) that had been washed in an automatic endoscope washer. Three samples of mucosa were obtained with disposable biopsy forceps (Scientific Corporation, Boston, MA, USA) from both the gastric antrum and corpus on the greater curvature. The biopsy specimens were taken from areas of mucosa distant from any focal lesions. One specimen was cultured on blood agar medium in a microaerophilic environment, the second was used for polymerase chain reaction (PCR) assay, and the third examined microscopically (hematoxylin-eosin stain and Giemsa stain). The PCR assays Serum samples of patients were examined for anti-H. pylori immunoglobulin G ( IgG ) with an H. pylori enzyme immunoassay kit (AMRAD, Kew, Victoria, Australia) 10) . The results are expressed quantitatively, and a titer of less than 30 U/ml was considered negative. To confirm H. pylori infection, positive results were required from at least two of the following tests: culture, microscopic examination, PCR assay and H. pylori serum enzyme immunoassay. 
Results
Serum anti-CagA antibody was detected in 76.7% of patients with gastric ulcers and in 73.7% of those with duodenal ulcers. Among patients with gastric ulcers, the histologic features did not differ significantly between anti-CagA seropositive and seronegative patients (Fig. 1 ). Among patients with duodenal ulcers, there were no significant differences between the anti-CagA seropositive and seronegative patients in terms of H. pylori density, polymorphonuclear neutrophil activity, glandular atrophy of the antrum or corpus, or intestinal metaplasia.
However, scores of chronic inflammatory cell infiltration were significantly higher in seropositive patients than in seronegative patients (P= .020) (Fig. 2) . Serum titers of anti-CagA antibody correlated with scores of chronic inflammatory cell Anti-CagA Ab in Peptic Ulcer Patients with H. pylori (Fig. 3 ). The cagA gene of H. pylori was detected in the gastric juice of 28 of 29 patients with gastric ulcers and in all 13 patients with duodenal ulcers. Moreover, the cagA gene of H. pylori was found in the gastric juice of all patients seronegative for anti-CagA antibodies (7 with gastric ulcers and 3 with duodenal ulcers) ( Table 2) .
Discussion
Several factors, such as cytotoxins induced by H, pylori, cytokines induced by acute or chronic inflammatory cells, and the immune response of infected subjects, contribute to the gastric mucosal damage3,12,13) The CagA protein induced by H. pylori is closely associated with gastroduodenal diseases5,14,15) Nevertheless, the significance of the serum anti-CagA antibody is poorly understood. The rate of seropositivity for anti-CagA antibody is higher in patients with peptic ulcers than in patients with non-ulcer dyspepsia. 16, 17) . Also, the CagA-positive strain of H. pylori is associated with IL-8 induction in gastric epithelium4,18). Moreover, the picB gene of H, pylori plays a role in the induction of IL-8 in gastric epithelial cells 19 .
In the present study, immunoenzymatic assay showed that the seropositivity for anti-CagA antibody in patients with duodenal ulcers was associated with chronic inflammatory cell infiltration, but was not associated with the scores of H. pylori density, polymorphoneutrophilic cell infiltration, glandular atrophy of antrum or corpus, or intestinal metaplasia. Furthermore, no relationship was found between seropositivity for anti-CagA antibody and histologic scores in patients with gastric ulcers. The previous studies have failed to find any correlation of histologic findings and IgG antibody for CagA protein in patients with peptic ulcers or asymptomatic H, pylori gastritis. In fact, the only histologic difference that has been found on the basis of anti-CagA antibody has been mononuclear cell infiltration of the gastric antrum'~. Moreover, serologic tests were less accurate than PCR for determining the CagA status of H. pylori strains20). In the present study, 28 of the 29 patients with gastric ulcers were positive for the cagA gene. The 1 patient negative for the cagA gene was seropositive for anti-CagA antibody. The cagA gene was found in the gastric juice of all 13 patients with duodenal ulcers. Together, these results suggested that the absence in serum of anti-CagA antibody did not necessarily reflect the absence of the cagA gene of H. pylori.
Inflammatory responses have been reported to be associated with the cagA gene2l, 22) . Therefore, we investigated the correlation between serum titers of anti-CagA antibody and histologic scores in peptic ulcer patients infected with H. pylori. In patients with duodenal ulcers, serum titers of anti-CagA antibody correlated positively with scores of chronic inflammatory cell infiltration. However in patients with gastric ulcers, the scores of histologic features did not correlate with serum titers of anti-CagA antibody. Western blotting has shown that the rate of seropositivity for CagA antibody is high in Japanese patients with H. pylori infection, irrespective of the presence of a peptic ulcer6). Our results of seropositivity for CagA antibody were less than the previously reported results, which may be due to the decreased sensitivity of assaying 
